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(57) Abstract 

Benzodioxole derivatives represented by general formula (I) or pharmacologically acceptable salts thereof, wherein R 1 and R 2 are 
the same or different and each represents hydrogen or lower alkyl or R 1 and R 2 in combination represent cycloalkyl; R 3 represents lower 
alkyl; R 4 represents lower alkyl, nitro, cyano, carbamoyl, formyl, lower alkoxycarbonyl, or carboxy; and X and Y are the same or different 
and each represents N or CR 5 (wherein R 5 represents hydrogen, lower alkyl, hydroxy, or halogeno). 
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w m m 

#IBBJ§fck — e (PDE) P7Pl«f£ffl£WU %W3iWM. 

Z>Ty?y^>3' , 5' -1M ^7 lj >^^y*77i- h (cAMP) ft^L^'T 
^>>3' , 5' — !M £ ij ^t;^7i-F (cGMP) CDJ6jg£±#<*«& 
?>Clh{3 J: r>%<Dftm&3&m-?2>Z.tt?%\t>tlX^Z>o cAMP ^ct^cGMP © 
«F^ajg(^ j e©^fc^«Pt:«k t)ft!l»*nT*Ds dtl5>©^»(i,PDE £ 
£oTfftotl£o ^oTs PDE ^Pl^-TS^^tts dft^HM^ife* yfe> 
©^jg£±#£-tf hfC&^o PDE tl±3K^E*Tf(3 7U(DT^ V~9M 

a -r a c 1 3b*«a e> t £ 43 s ^ t v if >r a pde pi^jji, 

t"S*©fca3^na [M/>X^"f>-77-7aD^M-^l>X(TiPS),'ll, 150 (1990)&£ 
VI^S 12, 19 (1991)] o 

&m&&famm<Dfflmft camp &±#£-t2-§ ^ n ^n^©t£t»£»jT 
#2ihi»«i^T^5o fijfttMTOrsmbtts mmm^m^ (tnf) 

btohLfcifetetaiM h?W>©#&k «PM«^ (ICAM) 
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-MfUtvr-iJ. Mol. CeU. Cardiol.), 12 ( Suppl. II ), S61(1989)] 0 

m.m^mmmm^cD camp mm%±^i± § %(Dw.m&m®iT* g&zt 

iyVmhtlX^Z iWl- (T. J. Torphy), TUWjay-li-Z^-JVf-JVlVT^l 
(Directions for New Anti- Asthma Drugs), t~V%)\ • t°7V>li (S. R. O'Donell 
and C. G. A. Persson), 37 (1988) V WlVM-^ )W (Birkhauser-Verlag) ] 0 % 

i«>^n§o zn^temimm^^mmMm-etes ^bnv§y©PDE 

(PDEIV) ®cAMP(DfrMtem^T&^t&mibfrlZte-?X^%>o fot, 

pdeivm4r^^pe^j(±s mm&mm^^Mmm&mm. AmimmizM^m 
m&x xi/ £ tz te^ffimmzm-r &z.t &mwx § s » 

Zfzs PDEIVP1^J^\ cAMP±m%WoZ.tlz£lO s TNF a s >f — 

n-r^> (il) - 8^^©^tt-9--r r*>r ^MWtsc^^f,^ £ 

2>Zt&Mft£tiZ>o MZ.t£, TNF afciu S&l^*5 >^>^ U > 

J&SjS^ £ tlT l ^ 3 [>* t-t)!> • *7 * • WZM • Xj-f r -V3-J ( J. Clin. Invest.), 94, 
1543(1994) ] o nmXZ^ TNF U £ ^IStMfb^ ^D->« 

^©gBM^IO^ MJHfcH#bT*5»9, ZtHo&mmiZ PDEIV pis 
Sl^ai'C* S nJt£tW^£ nt V n S [^ft-^r ^> (Nature Medicine) , 1, 
211 (1995)*5 .fctriqlK, I, 244 (1995) ] 0 

WO97/20833 Iz fcfc x PDE IV Pfl^ftffl ^ttS^> x i7 7>^;V^^'9-^ K 

W096/36624 fcfciu PDE IV ffigflMB&WT £ If 7 i^Wg&WT 

b&> b&# £k «e*co pde iv ffigajttwtt&sisrr s ^ -5 rasa** a „ 
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iWr "f>-7r-73D^M-Kl>XCTiPS), 18, 164 (1997)] 

> y ^ ^f- v -;i/§| £ i£#t f £ 3 h (3 25 § „ 
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£ A ft If t, tlx 3&S^|$ lzm®$ tl S W^T ^ >ttM£ bT tt, 

fc>u 0d*.fc& rnhvi/, ^ vrn t.*;i/ s :/^-;k -iv?^ 

;K sec-^JK tert-7fJK ^>^-;k ^\^>;w ;t 

D7>JK ^^P^.>^-;K ^^D^\^ri/;K ^^P^JI/s 
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IS 1 ~3 




(I) (lb) 

(^^s r\ r\ r\ r\ x&£UYte^n^nmmtmmm%mt>'to 

R 6 T^to^ti^fg|ST;i/^r;K^ ituS3©fg;£&T;i/^;i/©^«t|B]iS-e 
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fc&VQ(D&, {b&vo (id ^>mmMK - 1 o o°c~mm<Dm<Dmm 

fcfc*£^b^ii:- 1 0 0 o C-ffl^fe«©^©F B 1©r^Jg-e5^~3 omm 
SJ©*^ <*££fb£r$3 (Ilia) £ N ^fS&ig&tK M££fifr£>M«tfv^ 

btit 7jc@t<b^ h u ->a n Tkift-fb* »; ^a, ^- h u h^> h\ 

U^AiM V7D fc\>l/T^ K (W^LDA hB&ISK A'J^At ert-^F 

l,8-v^^t^^n[5.4.0]7-r>>^-fe> (J^^DBU ^B&§3) &£WJ^£ 

^n^>MIi:Ut^ ^Dnh'J^MX ^nnh^f;^ 
^©MP^XbT^^i/XXfb^-tJ^ iM-fb^SS, ^b»^ 3»Mb#$S&£r 

rh7tFP77> (^THF^B&|B) , 
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n^VA, ^ h;i/^>s ^^^7^ h* (mm DMA hB&HB ) N 

i^^fWAT^ K(^DMFhBSHH) „ ^;i/X;i/*^> K (W^DMSO 

=&4b\ <bl^#J (Il)fcJ^ 5MStf (Synthesis), 122 (1986)Het&©7j*£fC*p DT-£r 
J^-TSdh^T^So <b^r#3 (Illa)tt, t h7Arn>-k?-r( Tetrahedron 

Lett. ), 36, 5319 (1995)H3tt©^^(3^ CT^f & Z. £: #T $ 3o 

£7c, ^^(D^^MTR 4 ^*;!/^^^^^^^©^, WT©Xg2, 3 

Ii2 : (la) (Dmm 

K&m (la) £\ ib&VQ (II) hfb^tl (IHb) h^X|Ili3^DTMJiS^ 
tSitCt Df# S^^^T'^^o <b^tl ( I lib) fciu «^fAt§^ 
££&WO95/06640 &b<&77)Rr- (Pharmazie), 38, 591(1983)§Bii4©73& 
£i£ DT^t 2. d £: K J; D A^T* § £ c 
X|I 3 : ib^(Ib) 

fbi^tJ (lb) mb^rt) (la) MM~A?33t!i©i«^;£T\ 7k%^-? 

z>^m&m*s ^u-m^tzmmcDffi&cDmcDumx* o . 1 ~ 4 8 r^ms 

JM*t bT«, TkSHb^ h 'J <>A, TkllHb* V ^ A, h »j >j7A^ h=^> b\ 
* >J »>A:r\ h\ 7iC^b^hU'>A, 7K*-fb# U >>A, ^^l/U^A, 

LDA N ti U <>A t e r t -Zfh*is h\ hUx^VT^X ^< V rp hVl^ 
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3— ;k h U x.?-l<>tfVzi— 1 , 2 - h ^>:n^ > N p >^ y 

y— ;K i^^Dn^^x ^dd^I/A, ^>-fc?> N h;i/^> N DMA N DMF N 
DMSO & ^- twm £ tl Z> o 

x@4, 5 
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r\ r\ r\ r\ xjs&xfYte, ^n^nmmtmmm%mt>-ro ) 
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^V-JK T-fe h- h U;K tK> T-fe h>, DMA, DMF N DMSO •&¥&Mm 

mmm^v>f>ikm%muT, <&mt£%Mmmir>t>mm(Dm&w&i : s - 5 o°c 
wj*© 7* > n t £ ^fmmnm^ mmvtz-r>^=.-rt&^tet> mm 

Etgft u > N h mb > & h* £ n % o 

^^p/7 i '>jbtJtc#<|^(cfflv^i,^rS'l4^i:bTtts ^^od^>, V 
-tf> s b'U^>, DMA, DMF, DMSO tz¥i$mm£tlZ>o 
tWJ:bTil S^pp^y, THF N b'i;^>, i/^-df-+f> N ^ji^-;!/^ 
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7$ J— ;K -fV7D;V- ;K 7-feF^h'j;k T-fe h DMA, DMF N 
DMSO & f^J^ £ *l & o 

zftwmmm, ii, mm, nmm, 

w (3 j; t m h n z> its® ( i ) co mmn ^mi^m-r. 
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OFT 

v; 

O R 



FT (I) 

*1 

<t^!l#-£r R 1 R 2 R 3 R 4 X Y 

1 "(CH 2 ) 4 - CH 3 COOH CH N 

2 CH 3 CH 3 CH 3 COOH CH CH 

3 (CH 2 ) 4 - CH 3 CH 3 CH N 

4 (CH 2 ) 4 - CH 3 COOH CH CCH 3 

5 CH 3 CH 3 CH 3 COOH CH N 

6 H H CH 3 COOH CH N 

7 H H CH 3 COOH CH CCH 3 

8 (CH 2 ) 4 - CH 3 CONH 2 CH N 

9 (CH 2 ) 4 - CH 3 CN N COH 



:LPS i^V-i7^»g^r;i/T(DTNF aj^£»jf^ffl 
t'J^^'Jf >y^7^ F (LPS , rO^i) ^S^Jg 0.2 mg/ml t&2>£ 

o fc&m&iM&izmM u m 20 g & tz. d 200 /z 1 m^m^# u 1 mrsm^ 
mmmsfs.\sfiim%frmLtzo umt&mz 0.5 %^ ^jv-tjvu-xmm^mm^ 

m. 1 mg/ml ^ & & J; a 1-^8? & L < ttH«3 U LPS 90 ^guiC-ftS 20 g 
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m (elisa m) izrmfe bfeo sp-^ y >mmmmm (pbs) b£ 4 m g /mi 

<DW?^?> TNF a^J >7U—1-)\sm& (^>1f>f A*t) £ 96 ?WJS ^ P 
^^^-7l/-h • -f Ay 7I/- b'MaxiSorp\ > ^*±) £ 50 # 1 

/well MX., 4 °CT- 12 1^:3-5^ >^U 1 %t> ^>jfll?gT;i/^^ > (BSA) 
*^tf U >»tt«f (1%BSA-PBS) £200 //1/well #P;L S ififl 

iibt##i»§7D ^bfet, y >mmmmm-^m^\ 1 %bsa-pbs 

T 2<S#f^bfe^Jfilv»^ 100 p. 1/well iJP^T 2 B^^^Hg bfco 
*S«3ft i:ltl/3>tft>hV^X TNF a (>f >if-f Aft) £ 1 %BSA-PBS 
-e #«R b <b © £ TO fz#us bTfflv^feo z.tie>7)s—h& 0.05%*° y 2/ 
a:^-L/>v;Hf ^>^E y ^<yi> — h (Tween20, >7n — ft) £^<frPBS 
(0.05%Tween-PBS ) f3 1 /zg/ml ©Jftgfc: 1 %BSA-PBS 7?#f? 

bfetf^^lMir^XTNF cctfVZv—i-Jimfc (7r-5>^x>tt) 
* 50 A 1/well in*, 1 Kf^fglfeE 0.05%Tween-PBS T 3 tU^fc 

l\ 1%BSA-PBS 7? 4000^#3Kbfc*— r>a^W^r^^- -fc?T 
hT^>D (tfa:^— * 100 >a 1/well APX.T 30 ^BglCMbfe, 
g&££*l£©:ri'— h £ 0.05%Tween-PBS T? 3 3, 3', 5, 5'- 

y >y> ! >§ ioo u l /well -ciniu bfc £ d 3T* 10%«fEKS^^ 

100 // 1/well Jra*TfiJfe*#±*^ 450nm©nMS£$J^bfco ifitif*© 
TNF aigjSfci:, t!iJ;!)iaibfeo 

mm (%) = (a-b) /a 

A : > h D— TNF a^Jg s B : ^#3#^ET© TNF a MS 

3 > h D — )]/(D TNF alttft 5»fb-£4&#t2#£T (0.5 %^^)l±)lU 

-xmmmm %><> 
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■ HCI 

(A) 

7 h^>-4- [l-^-^f-V-2- (4-h°U^;i/) a: Xtn [2, 
8 3 6 6 2 4^m ^»J10 0, W~Hfr&& A ) £fflV>fco 

ig^^^2s^^-r 0 



H2 







mum (%) 


1 


1 0 


10 0 


2 


1 0 


7 9 


3 


1 0 


7 9 


A 


1 0 


8 1 



i&M 6 0 gWMCDM^ > ^ ^(Sunkus murinus) 1 g¥ 5 ~ 1 5 E£sj»3ffl 
V^feo *&*£>©^£ C^W>-rt-t)h^7" • 77-7305/" -(Japan J. Pharmacol.), 48, 
303(1988)} X>?X%l&mm:<D>r — i? (f|i@15cm Xj|£21cm Xjft 

£ 15 cm) iZ 1 E-f oPMi&gbfco U,mt^m± 0.5% tween 80 ^S^J®^ 
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itmit&M tLX {t&VO A»fe 0 





S41(mg) 




1 


1 0 


1/5 


2 


1 0 


2/5 


3 


1 0 


0/5 


A 


1 0 


5/5 



rS'ttYb-TS TNF a©0£fe^«ljbfeo g;fc, PDE IVffi^J©— ^giJf^fflT 

fete, mutenmfts nmm, mmfts i^w^iMrt&^i 
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m.m, wtm&£Tfmm.m-&¥te, %m, y^om, mm, ^v-^ft^i 

ftm, MB, r;i^>g^-^&if©jt5§ig|$J s t,^tv >@$x-^iy>A, ^ 

-fc? v ^ > & if ©^£r3ij, JMSIt^x if ©Hi@r£tM> ^ U -fe U > & if© 
if £ffl^T$^T § § o 

*)i?r;>mte¥<D$m%:m\<^TMW:£ti, mmtLx^^n^o mm 

mm, mmm, mnm, m&m, ^mm^ift^^m^n^ 1 

{b^rti ( i ) % b < & ^ ©ma^ n ff§ £ n z u<Dm$m%> £ rm-^ ®m-±. 
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Ifg4I{i^P0i^ mA-Am D 0.oimg~ig s ff$l<li 0.05 

~50m g a -0 * ^ b^mfe# -r s o mrm&^-tz t^mm n&-^©t§i^ 

fi5oA— 0.001~100mg \ n £ b < & 0.01~10mg 0— bifc[H 

wmm i t£#j 



-fb^tJ 1 50mg 

?L*§ 60mg 

somg 

tf— ;b 2mg 

Xr7U>i7n^^A lmg 

wmm 2 

<k£?m 1 50mg 

¥L*S 250mg 

fh^tJ 1 lOmg 

ILM 185mg 

^D^^JMD-^th'J^A lOmg 

t KD^ri>7°D t.Vl/-fe;i/D— XL 4mg 

Xt7'J >® V >> A lmg 
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mmmi 

7 -(4-t>))stf*is\f U^>-3--T;t/)-4-^ h=^>*fc.°D [1 , 3-^> 
1 T«f# ^tlfe^tJ a(0.28 g)£ THF (3.0 ml)kl^j§? U 6N NaOH ?K 

#bT, <b£rtl 1 (0.2 g, 76%)$i^ B H a ^bT#fco 
Ife^ : 187-188°C 

iH-NMRO^MSO-cfe,^ ppm) : 1.78-1.83(m, 4H), 2.04-2.11(m, 4H), 3.86(s, 
3H), 6.80(d, J=9Hz, 1H), 7.25(d, J=9Hz, 1H), 8.09(d, J=8Hz, 1H), 8.23 
(dd, J=2.8Hz, 1H), 9.02(d, J=2Hz, 1H). 
MASS (m/z) : 327(M + ) 

IR (KBr, cm 0 : 2933, 1697, 1448, 1284, 1115. 
Ttmfrffi : C18H17NO5 t bt 

(%) C: 66.i1, H: 5.29, N: 4.05 
gfUfS (%) C: 66.05, H: 5.23, N: 4.28 

##^j2Tf#^tife^t)b(o.5g)§fflv\ nwo i tmm<vj3mz&r>it& 

^ 2 (0.25 g, 50%)£ffilj£s*£|lh btffeo 
M : 237-239°C 

iH-NMRCDMSO-c^tf ppm) : 1.70(s, 6H), 3.84(s, 3H), 6.75(d, J=9Hz, 1 
H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
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IR (KBr, cm 1 ) : 2940, 1684, 1452, 1290, 1103. 
TC3H##f : C17H16O5 • O.5H2O t bT 
H$HiI (%) C: 65.87, H: 5.32, N: 0.04 
=t#fit (%) C: 66.01, H: 5.54, N: 0.00 

4 h=^>- 7 -(4 -^5f-;i/t"'J 3 -^;i/)^h°D [1,3 -^Wi? 

t^rV- ;b-2, 1' -^>^D^>^>] (fb^3) 

##^|J 1 -zn^ntzik^ a(6.9 g) s 6 - ^ - 3 - 1° u h u ^;i/^-n 

^ * >x;i/^^.— b(2.3 g)> y^DDt^h ij7x-;i/*^7^f wi^^a 
(0.33 g)£DMF(23 ml)f;r}g2PU 120°CT 1 B#Hat£# Lfco MJM^WbT 

«i/'J*yM7A^D7 (M^^-;i//^^^>= 1/3) 

"£#f S!l"f %>zblz£t)^ Yb^3(l.l g, 39%)%M&m^t\,Tmtco 
^-NMRCCDCla, 6 ppm) : 1.76-1.97(m, 4H), 2.03-2.25(m, 4H), 2.58(s, 3 
H), 3.93(s, 3H), 6.60(d, J=9Hz, 1H), 6.96(d, J=9Hz, 1H), 7.19(d, J=8Hz, 
1H), 7.85(dd, J=2.8Hz, 1H), 8.82(d, J=2Hz, 1H). 
MASS (m/z) : 297(M + ) 

7-(4-*;i/^dri/-3-^^;i/7ni-;i/)-4-^ h^v^t°n [1, 3-^ 
>V^^-^rV-;i/- 2 , 1' -^>^D^>^>] (fb^-t)4) 

#%#J3T^£ft;Hb^c(0.67 g)£ffll\ IWU hl^O^&fcl^IMb 
^4(0.30 g, 49%)%m&mmt bT^fec 
: 194-195°C 

iH-NMRCCDCla, ^ ppm) : 1.75-1.95(m, 4H), 2.10-2.25(m, 4H), 3.94(s, 3 
H), 6.60 (d, J=9Hz, 1H), 7.03(d, J=9Hz, 1H), 7.59(s, 1H), 7.60(d, J=8Hz, 
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1H), 8.12(d, J=8Hz, 1H). 

MASS (m/z) : 340(M + ) 

IR (KBr, cm i) : 1684, 1439, 1267, 1093. 

TcMfrffi : C20H20O5 £ bT 

(%) C: 70.72, H: 5.98, N: 0.06 

(%) C: 70.58, H: 5.92, N: 0.00 

7-(4-*;b^^-^>t:iJ^>-3--r;i/)-2, 2 4 h^>- 

1, 3 -- <>v"^t^-v-;i/ Uh^5) 
##^J4^#^tifefb^rt)d(0.69 g)£fflv\ ^fite^j l tmWxDftmizk 

&m 5 (0.55 g, 84%)^ftE^^h btllfeo 
: 189-190°C 

iH-NMRCDMSO-^,^ ppm) : 1.71(s, 6H), 3.86(s, 3H), 6.79(d, J=9Hz, 1 

H), 7.23(d, J=9Hz, 1H), 8.08(d, J=8Hz, 1H), 8.23(dd, J=2,8Hz, 1H), 9.00 

(d, J=2Hz, 1H). 

MASS (m/z) : 301(M + ) 

IR (KBr, cm-') : 1697, 1446, 1286, 1109. 

TciK^tf : CieHisNOs £ bt 

(%) C: 63.53, H: 5.OO, N: 4.68 

(%) C: 63.78, H: 5.02, N: 4.65 

mmm 6 

7-(4-^;i/^dr^t°'J^>-3-^;i/)-4-^ h3^>-l, 3-^Ws^ 

5 -nmhfifzit^ d(0.70 g)£fflv\ ^»'J 1 ^Istff £ *Mb 

^•t) 6 (0.64 g, 95%)%m&mmt UTff fee 
Sfe^ : 237-239°C 
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^-NMRCDMSO-ofe, 6 ppm) : 3.89(s,3H), 6.13(s,2H), 6.84(d, J=9Hz,lH), 7. 
30(d, J=9Hz,lH), 8.10(d, J=8Hz,lH), 8.23(dd, J=l,9Hz,lH), 9.03(d, J=1H 
z,lH). 

MASS (m/z) : 273(M + ) 

IR (KBr, cm- 1 ) : 1645, 1321, 1286, 1084. 

Ttmftffi C14H11NO5 • 0.1H2O tvx 

iifi (%) C: 60.99, H: 4.00, N: 5.10 
gf^jg (%) C: 61.14, H: 4.10, N: 5.09 

mmmi 

7 -(4-ji)\s-K*is-Z-*3-))/7 ji=.;V)-4-* h=^>- 1, 
##^J 6 rm^titzih^ f(0.i6 g)£fflw HJK^lfc|^I«©^?SK:J:t)fls 

^ 7 (0.12 g, 82%)£ftt£iijg|lfc btffeo 
m& : 228-229°C 

iH-NMRCCDCls,^ ppm) : 2.71(s, 3H), 3.96(s, 3H), 6.07(s, 2H), 6.65(d, J 
=9Hz, 1H), 7.07(d, J=9Hz, 1H), 7.58-7.60(m, 2H), 8.10(d, J=9Hz, 1H). 
MASS (m/z) : 286(M + ) 
IR (KBr, cm- 1 ): 1693, 1300, 1290, 1084. 

mmms 

7-(4-#;bn^;ut°u^>-3--r;i/)-4-^ h^>xt:D [l, 3-^ 

mmm 1 zntzfc&w 1 uoo mg ) ^^dd^^xi mi)£$8jw u % 

*5fc# It, ib^r t) 8 (35 mg, 35%)}&ft€i££ill £ LTfffeo 
:225-229°C 
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iH-NMRCCDCla, 6 ppm) : 1.82-1.90(m, 4H), 2.10-2.23(m, 4H), 3.95(s, 3 
H), 5.78 (brs, 1H), 6.64(d, J=9Hz, 1H), 7.04(d, J=9Hz, 1H), 7.86(brs, 1 
H), 8.12(dd, J=2.8Hz, 1H), 8.23(d, J=8Hz, 1H), 8.92(d, J=2Hz, 1H). 
MASS (m/z) : 326(M + ) 

7 -{A-i/TJ - 3 - t KDdr>>trU *jy- 2 b^i^fD 
[1, 3 -^>V^r*^V— ;b- 2, 1' —>^D^>^>] (Yb^9) 

7 ^n^tircit^ g(l-53 g)t^T^mmT^ F(0.45 g)£ DMF (6 
ml)i;^^y-;i/(0.55ml)^»b^ 60%7X^b^ h U A(0.6 g)£#0;U 6 

tfmbfe^HSTObfeo DMF-TK^^H^bTs fb^J 9 (0.65 g, 40%)£ 

m& : 245-247°C 

JH-NMIUDMSO-ckS ppm) : 1.77-1.82(m, 4H), 2.02-2.19(m, 4H), 3.87(s, 
3H), 6.78-6.81(m, 2H), 7.32(d, J=9Hz, 1H), 8.15(d, J=8Hz, 1H), 12.41( 
brs, 1H). 

MASS (m/z) : 324(M + ) 

IR (KBr, cm ') : 2970, 2218, 1645, 1511, 1444, 1284. 

jxMttK : Ci8HigN 2 0 4 £ bT 

»>Kii (%) C: 66.57, H: 4.98 , N: 8.59 

StJffil (%) C: 66.66, H: 4.97 , N: 8.64 

###|J1 

4-^ hJr>>-7-(4-^ hJr^Ajl/»f'J^> - 3 -^J^h'D [1, 
3-^>y^^-^rV— ;i/-2, 1'—>^D^>^>] (fb^-tla) 

(X^A) 4-^h^^-7-b'J7fM^rj^fD [1, 3-^WJ> 
^-^rV-;i/-2, 1' —>^?n^>^>] (^tJaa) 
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V — ;i/ - 2 , 1 ' - >> ^ D ^ > ^ > ] (5.5 g )<£, THF ?§M(100 ml) § -78°C IC ^ 
SPbfcf^ ^;bU^^A--sJr+h>^M(l-6M)(15ml)^^Tbfeo |SJ^ 1 m 

^mm^-rm.ibiz^(Dr.m^m b^o 

(TMB) lb^rt)a 

X|i ATff ?>tlfe<b^-#3 a a(3.4 g), 5 - 3— K f U ^ > - 2 - #;i/^>gM 
Wl.2g)s ^7i-M^7^y7iDt>^7^')A(0.2g)$ffiMt, MM 
M3Z. mmftlSmz «t D ffr&ft a(0.78 g, 50%)£ft££.^B bTfffeo 
iH-NMRCCDCls,^ ppm) : 1.86-1.89(m, 4H), 2.17-2.19(m, 4H),3.95(s, 3H), 
4.03(s, 3H), 6.63(d, J=9Hz, 1H), 7.06(d, J=9Hz, 1H), 8.12(dd, J=2,8Hz, 
1H), 8.18(d, J=8Hz, 1H), 9.09(d, J=2Hz, 1H). 
MASS (m/z) : 341(M + ) 
2 

2, 2-^p<^;i/-7-(4-^h^->^;i/^;i/^3i-;i/)-4-^ b=¥->- 1 , 
3-^Wi^3rV-;i/ (fb^-t/b) 

(X§A) 2, 2-^^f^-4-^h^^-7-h'JW7^^-l ) 
3 -^Wi^^V— ;i/ (Mba) 

;i/(0.7 g)^np h U^;i/^X(0.88 ml)£ffll\ ##$J lX;j§Ah|5|1§&75 
(XgB) -fb^b 

x^ATf#^>nfe{b^t) b a, 4-3- KglSiif;H0.9 gX ft»^ S> 
•>A(0.037 gX @tlb§S(0.038 g)£ffil\ 1 XiB t IrMSSCD^C £ D ft 
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<£t® b(0.51 g, 57%)&m&temt\sTmzo 

iH-NMR(CDCl3,(5 ppm) : 1.40(t, J=7Hz, 3H), 1.70(s, 6H), 3.84(s, 3H), 
4.39(q, J=7Hz, 2H), 6.75(d, J=9Hz, 1H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9 
Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 

###!]3 

7-(4-^h^r>>*;i/^-;i/-3-^^;i/^3i-;v)-4-^ hmtn [1, 
3 -^Wi^^rV— 2 , 1'— >^d^>^>] (fb^-^Jc) 
(ISA) (-fb^ca) 7-J?kl»D*^ij;i/-4-yh*^ep [1, 

7;^">#iMTs 7-7d^-4-^ hJr^xfn [1, 3-^W^ 

3p V — ;i/ - 2, 1 ' — >^D^>#>] (0.99 g)6D THF $£$£(9.9 ml)^-78°Ci3 
IfrSJUfc^ ^;V'Jf e7A-\^t>^t(1.5M)(2.7ml)^iTbfeo IrJST 1 
0 ^SUM* b fe^ h U * h * ^ * ry >(0.50 ml)£$5T U 3 0 tmfflfc b o 

(XgB) fb^c 

JmAT-mtbtlfzlk&m c a, 4-^D^-2-^^;i/Sm#fc^;K0.96 
gX B^^^^^A(0.039gX &&L± h 1) £A(0/73g)£«fc£FDMF(8.7nil)eDig 

1/8) •emm?2>zblz& <b^rtlc(0.67 g, 53%)&ftf6$tf|#ttl 
bTtf fee 

iH-NMR^DCla, (5 ppm) : 1.40(t, J=7Hz, 3H), 1.75-1.97(m, 4H), 2.05-2.25(m, 
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4H), 2.66(s, 3H), 3.93(s, 3H), 4.37(q, J=7Hz, 2H), 6.59(d, J=9Hz, 1H), 7.00 (d, 
J=9Hz, 1H), 7.54(s, 1H), 7.57(d, J=8Hz, 1H), 7.97(d, J=8 Hz, 1H). 

2, 2-1?**)}/- 4-* h^>-7-(4-^< h ^r^>*;V^-;i/t°U V>- 3 

--f;i/)-i, 3-^>^^^-dpv— ;p «b^#jd) 

(I§A) 7-^bKo^r^U;i/- 2 5 2 4 h 1 , 

3 -^W^^V — )V (Yb^da) 

7-7D^-2, 2-^^^-;i/-4-^ h=^>- 1 , 3 -^Wi^^rV- 

(X1B) fb^tJd 

XigATf^tlAHbl^J da, 5-3-Fh-U^>-2-#;i/tf:>g^5f-;i/ 
(1.5 gX &»"^^<>A(0.063 g) s J^^h >;^A(1.2 g)*5 DMF(13 ml) 
£fflV\ ##^J3X|iBh|ol^CD^S^J;Ds ^t/d(0.70g,38%)^fia€i^ 

ife^t : 114-117°C 

iH-NMRCCDCla,^ ppm) : 1.76(s, 6H), 3.95(s, 3H), 4.02(s, 3H), 6.64(d, J=9Hz, 
1H), 7.05(d, J=9Hz, 1H), 8.12(dd, J=l,7Hz, 1H), 8.17(d, J=7Hz, 1H), 9.06(d, 
J=lHz, 1H). 
MASS (m/z) : 315(M + ) 

###|J 5 

4-p< h=^>-7-(4-^ h^r^>^;i/^^;i/t:u^>-3-^;i/)- 1,3-^ 

(XfiA) 7-^tFD^'J;i/-4-^h^>-l, 3-^>^^^-^rV 
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(XfiB) 'fb^e 

xgA-eii^nfe-fb^i e a, 5-3-Ft°U^>-2-*;i/^>^^;b 
(1.5 gX M?^^<> A (0.063 g) v h U £A(1.2 g)*S <fct>* DMF(13 ml) 

*fflV\ ##^J3 X*gB fcl^filCD^fcJ: D N -fb^t) d(0.71 g, 44%)§gfiiKi 

: 152-154°C 

iH-NMR(CDCl 3 , (5 ppm) : 3.97(s, 3H), 4.03(s, 3H), 6.09(s, 2H), 6.69(d, J=9Hz, 
1H), 7.10(d, J=9Hz, 1H), 8.10-8.20(m, 2H), 9.12(s, 1H). 
MASS (m/z) : 287(M + ) 
###16 

7 -(4 - xF^^iiM^jl/ - 3 - ^jl/7i^)- 4 h ^rv- 1,3- 
^>v^;t^v— ;i/ (^fb^rtif) 

Mea, 4-^D^-2-^^-;i/$mS^^;H0.88gX f^^^«> 
A(0.043 gX JKffi^" h U ^ A(0.71 g)43<tt>* DMF(6.5 ml)£ffll\ ##^J 3 X*I 

b tmmcD^m^x^s -fb-£r#jf(o.i8 g, i7%)^m^m^ fee 

ife^ : 118-119°C 

iH-NMR^DCla, 6 ppm) : 1.40(t, J=7Hz, 3H), 2.65(s, 3H), 3.94(s, 3H), 4.37(q, 
J=7 Hz, 3H), 6.06(s, 2H), 6.63(d, J=9Hz, 1H), 7.05(d, J=9Hz, 1H), 7.59- 
7.36(m, 2H), 7.97(d, J=9Hz, 1H). 
MASS (m/z) : 314(M + ) 
###J7 

7- (3-^^^-;i/T^y- 1 - t*V7DK;V- 2 -4-^ h^> 

xtrn [l, 3-^>^^#v— ;i/-2, l' —>*p^>*>] (fb-^tig) 
(X*§A) 7-(l-tFD^»xf;v-4-^ K^tD [1, 3-^W^ 
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3-3rV— JV-2, 1' -^P^>^>] tfbl^tJga) 

7-*JK;i/-4-^h^^7ifD [l, 3 -^>y^^-^v— 2, l' 

-i/^D^>] (3.0 g)^THF(30ml)(3^bs MT3moM^fj^*iJ 
-T|£^(5.1ml)^ax.s BiJfom%7klZ&tf, ^nn^At 

fbi» ga(3.2 g,ioo%)£?fi>l»H£: vxmtzo 
(XgB) 7-T-fc^;i/- 4 b=^>* h°D [1, 3 -^>^;^v- 
2,1' -i/^n^>] Ub^rtigb) 

X^A-e^#^tlfe-fb^ga(3.2 g) £T-feb>(30 ml)JC?§$PU 7K^T 2.6 
moM ^3->X^(5ml)^in^. 20 5>fHM # b£o ^^MEETM^ zK 

m^v^^^Ar^mm, mee-rmi^u it^® gb<2.5 g , 78%) ^^t; 

(x*§ c) <b-£rt) g 

XgBl:3l?)tlfe<b^gb(2.4g) ^DMF(30ml)(3^|fbx ^ ^l/TVl/^ 
t Fi^^;VTHz#-;K2.6ml)£fin;t, 8 ^^Dillbfco 7j<^^x.^;i/^ 

^ibts -fb^g(1.8g,61%)^^fe^h UTff feo 

JH-NMRODMSO-^cJ ppm) : 1.78-1.83(m, 4H), 2.05-2. 10(m, 4H), 2.83(brs, 

3H), 3.12(brs, 3H), 3.83(s, 3H), 5.83(d, J=13Hz), 6.67(d, J=9Hz, 1H), 7.28(d, 

J=9Hz, 1H), 7.67(d, J=13 Hz, 1H). 

MASS (m/z) : 303(M + ) 

Ttiil^/r : C17H21NO4 t bt 

fWit (%) C: 67.31, H: 6.98, N: 4.62 

ff-^fjt (%) C: 67.40, H: 7.16, N: 4.49 
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